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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU [NSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
—— - - - ASS*Y N ) E Ass'y p/H: STTAUEVZIZ _  SHEET: 3
EMEA FNEA NAME, QTY, & FAILURE WODE FALLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praving wfe. AND : oM 2/
DESIGNATION CAUSE END TTEM CRITECA 1Y SCREENS: A-PASS, B-PASS, C-PASS
4145 0 COMMUTATION MODE : AUTOBRAKES ARE QA/ INSPECT IOKS
SCANNER ONE APPLIED. ARM |  ~ee-eoacllll
QrY-6 P/ COMMUTATOR CONES 1O REST.
51140£1295 OUTPUT FAILS LOSS OF UNITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
HIGH OR LOM. COMPUTER TESTED TO SPAR DRAVINGS AND SPECIFICATIONS UMDER DOCUMENTED
SUPPORTED QUALETY CONTROLS. 'THESE COMTROLS ARE EXERCESED THROUGHOUY
CAUSE(S): MODES, DESIGN PROCUREMENT, PLANNING, PROCESSING, FABRICATION,
(1) FIBRE ASSEWBLY QUALTFICATION AND ACCEPTANCE TESTING. MANDATORY
oPTICS INSPECTION POIRTS ARE ENPLOYEC AS APPROPRIATE AT VAR|OUS
FATLURE. WORST CASE LEVELS OF ASSEMBLY AND TEST. SPAR/GOVERNMENT SOURCE INSPECTION
2y | ----eeail IS ENVOKED OR THE SUPPLIER.
PHOTOCELL UNENPECTED .
SHORT /OPEN NOTION €EE PARTS INSPECTION 1S PERFORMED AS REGUIRED BY
CIRCULIT, ELECTRICALLY SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
(3) EfE FROZEM. CREW 10 THE REOUIREMENTS OF YHE APPLICABLE SPECIFICATION. ALL EEE
PARTS ACTION REQ. PARTS ARE 100X SCREENED AND BURNED 1N, AS A MINIMUM AS
FATLURE. REQUERED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDETIONALLY,
REDUNDANT PATHS €EE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WiTH
REMATNING REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
--------------- FACSLITY. DPA 1S PERFORMED AS REQUIRED BY PA.003 ON A RAMDOMLY
1) AUTOBRAKES SELECTED 5X OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR
(FOR SAFING THE EACH LOT NUMBER/DATE CODE OF PARTS RECE|VED.
SYSTEM).
VIRE IS PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-81381
2) oImect AND IMSPECTED AND TESTED TO NASA JSCMEBOBO STANDARD NUNBER 9SA.
ORIVE (FOR
CONTINUING RECEIVIMG INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
OPERATIONS ). IDENTIFTED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAMAGE HAS OCCURRED TO PARTS DURING SHEPMENT, THAT THE
RECEIVING COCUMERTS PROVIDE ADEQUATE TRACEABILITY INFORMAT IO
AWD SCREENING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARTS.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
IHSPECTIONS |NCLUDE,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGED
OR LIFTING CIRCUIT PADS, CLEANLINESS ETC.
COMPONENT MOURTING TNSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE TRAINED
AND CERPIFIED 70 WASA WHB 5300.4(3A) STANDARD, AS MODIFIED
BY JSC OBBOOA.
CONFORMAL COATENG INSPECTION FOR ADEQUATE PROCESSING 1§
PERFORMED USING ULTRAVIOLET LIGHT TECHNIQUES.
P.C. BD. [NSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
TNSTALLATION, ALIGNMENT OF BOARDS, PROPER CONNECTOR CONTACT
MATING, VIRE ROUTING, STRAPPING OF WIRES EIC.,
5 PRE-CLOSURE EWSPECTION, WORKMANSHIP AND CLEANLINESS
i (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT)
k UNITS ARE INSPECTED TO THE APPLICABLE SPAR INSPECTION TEST
PROCEDURE (1TP) PRIOR TO MOTOR MODULE INTEGRATION. INSPECI]ONS
INCLUDE WORKMAHSHIP, CLEANLINESS, DIMENSIONAL ETC.
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CRITICAL ITEMB LIST

PROJECT: SRNS

ﬂ 'E HCIU IHSTM.LE 2]

SYSTEM: MECHAN|CAL ARM SUBSYSTEM

- ASS'Y NOM ASS'Y p/A: STTLDEY2TA SHEET: [
FMEA FMEA NAME, QTY, & FATLURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving Réf. AND oN 2/1R
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4165 0 COMMUTATION WODE : AUTDBRAKES ARE
SCANNER DNE APPLIED. ARM INTEGRATION OF UNIT TO MOTOR MODULE - INSPECTIONS INCLUDE
ary-6 P/N COMMUTATOR COMES TO REST. GROUNDING CHECKS, CONNECTOR FOR BENT PINS, VISUAL,
S1140€1 OUTPUT FAILS L0SS OF CLEANLINESS, IIIIERCOHMECI WIRING ETC.
HIGH OR LOW. COMPUTER
SUPPORTED PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIY OF
CAUSE(S): MODES . LOVER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
l('.l‘l’:llr:;“! VERLFICATION TO AS DESIGN EYC., {MANDATORY INSPECTION POINT}.
FAILURE. WORST CASE A TEST READINESS REVIEW (TRR) WHICH ENCLUDES VERIFICATION OF
€2y | cmmmemeee- TEST PERSOMNEL, TEST DOCUMEMTS, TEST EQUIPMEHT CALIBRATION/
PHOTOCELL UNEXPECTED VALIDATION Sllh.ls AND HARDWARE CONFIGURATION |S CONVENED BY .
SHORTJOPEN MOTION QUALITY ASSURANCE 1IN CONJUNCTION WITH ENGINEERING
CIRCUIT, ELECTRICALLY RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS lﬁPlICM!l.E,
€3) EEE FROZEN. CREW AND THE GO\'ENHEHI REPRESENTATIVE, PRIOR TO THE STARY OF ANY
Plﬂlaﬂ ACTION REQ. FORMAL TESTING (ACCEPTANCE OR QUII.IFICMIUOI).
FAILURE.
REDUNDANT PATHS ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION
REMATNING AND THERMAL-VAC TESTING, (SPAR/GOVERNMENT REP. - MANDATORY
--------------- INSPECTION POINT)
1) AUTOBRAKES
(FOR SAFING THE INTEGRATION OF UM1T TO JOINT SRU - INSPECTIONS INCLUDE
SYSTEM). GROUNDING CHECKS, CONNECTORS FOR BENY OR PUSHBACK
CONTACTS, VISUAL, CLEANLINESS, INTERCOMNECT WIRING AND
2) BDIRECT POWER UP TEST TO THE lPPl!OPI!IhE JOINT INSPECTION TEST
DRIVE (fOR PROCEDURE (1TP) EIC.
CONTINJING
OPERATIONS). JOIMT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDIT OF LOWER TIER INSPECTION COMPLETION, AS BUINLT
CORFIGURATION VERIFICATION TO AS DESIGH E*C.
JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBIKET,
VIBRATION AND THERMAL-VAC TESTING.
(SPAR/GOVERNMENT REP. - WANDATORY INSPECTION POINT).
SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF WECHAMICAL ARM
SUBASSEMBLIES AND THE ﬂ.iGlll CABIN EQUIPNENT YO FORM THE SRNS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR ﬁilﬂ OR PUSH BACK CONTACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:5!:;?!;““!:! TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
3
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CRITICAL ITEM8 LIST

PROJECY: SRMS !-E [ Jq1T] !HSI&LIED)
ASS'Y NOM : E

SYSTEM: MECHANICAL ARM SUBSYSTEM

Ass'y p/N: STIZOETZTL SHEET:

FHEA FHEA NAME, Q1Y & FAILURE MODE FATLURE EFFECT HOWR / FUMNC. RATIONALE FOR ACCEPTANCE
REF, Rev. | orawling ér. AND oM 2/1R
DESIGNATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4165 0 COMMUTATION MODE: AUTOBRAKES ARE DESIGN FEATURES
SCANNER ONE APPLIED. ARM | <-o-eeene-eeens
o1Y-6 P/N COMMUTATOR COMES 10 REST.
5114081295 OUTPUT FAILS LOSS OF THE JOINT COMMUTATION SCANNER ASSEMBLY (CSA) 1S A MAJOR
HIGH OR LOW. COMPUTER BOUGHT -OUT-PART WHICH 1S SUPPLIED BY BEI MOTION SYSTEMS AND
SUPPORTED MEETS OR EXCEEDS THE REQUIREMENTS OF SPECIFICATION
CAUSE(S): MODES. SPAR-5G.447,
(1) FIBRE
oPTICS THE FIBER OPTICS USED OW THE RHS COMM SCANNERS ARE A CUSTOM
r;umt. WORST CASE DESIGN, MANUFACTURED BY GALILEQ £LECTRO-OPTICS CORPORATION,
2) ] ceeeee-ee-
PHOTOCELL UNENPECTED THE FIBRE OPTIC BUNDLES ARE SECURED AT EACH END BY METAL RINGS
SHORT/OPEN MOT ION AND EPOKY. THE BUNDLE LEWGTHS ARE SUPPORTED BY A FLEXEBLE
CIRCUIT. ELECTRICALLY WOVEM GLASS TUBE AND A STAINLESS STEEL SPRING. STRESS RELIEF
(3) EEE FAOZEN. CREW ARE USED AT THE AKCHOR POINTS.
PARTS ACTION REQ.
FAILURE. THE CURRENT CONFIGURATION PHOTOCELL 1S ASSEMBLED AT BEI USING
REQUNDANT PATHS SPAR-APPROVED PROCEDURES. IT 1S SCREEMED AND CUALIFIED PER A
REMAINENG Eﬂlgls:o (905-16816) TO STRESS LEVELS FAR IN EXCESS DF MISSION
1)  AUTOBRAKES .
(FOR SAFING THE ALL EEE PARTS ARE PROCURED TO MILETARY SPECIFICATIONS OR
SYSTEN). EQUIVALENT. THE CIRCUITS EMBODY TWE USE OF NHB5300.4 (3A)
SOLDERING, WITH NO PLATED-THRU HOLES (Z WIRES ARE USED WHERE
2) DIRECT NECESSARYS AND ALL LAP SOLDER JOINTS. THE EMI FILTER IS
DRIVE (FOR PURCHASED TO AN SCD (905-15181), WHICH THCORPORATES
CONTINUING RESCREENING INCLUDING THERMAL SHOCK, BURN-IN, AND MERMETICITY
OPERATIONS). TESTING, AS WELL AS X-RAY OF ALL Units,
CERAMIC CAPACITORS ARE USED THROUGHOUT. THE BUS CAPACITORS ARE
S LEVEL N39014.
THE CURRENT LIMIT RESESTOR (LED SOMA) IS A TWO WATT RATING
RWRB0S TYPE DEVICE, OPERATING AT A STRESS LEVEL OF LESS THAW
0.1 10 GIVE A VERY LOV PROBABILITY OF FAILURE.
EXPLLMTF
PROCH
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CRITICAL ITEMBS LIST PROJECT: SRMS (-5 MCIU INSTALLED) SYSTEM: NECHAN[CAL ARM SUBSYSYEM
- ASS'Y N H ASS'Y PIH: b3 | I{UEIZII SHEET: 2
FNEA FMEA NAME QTY, & FATLURE MODE FATLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE '
REF . REV. prauinG akr. AND oN /18
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4165 0 COMMUTATION MODE : AUTOBRAKES ARE ACCEPTANCE TESTS
STANNER OME APPLIED, ARN ] = =eecicccnena....
ar1y-6 P/R CORMUTATOR COMES 10 REST. THE JOINTS MOTOR MODULE ASSEMBLY CONSIST OF THE BRAXE
S$1L0E1295 DUTPUT FAILS LOSS OF ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER COMM, SCANNER AND SCU
HIGH OR LOW. CONPUTER ALL OF WHICH ARE EKPOSED 10 AN hCCEPliNCE TEST BY THE VENDOR
SUPPORTED PRIOR TO ACCEPTANCE BY SPAR. THE MOTOR MODULE ASSEMBLY IS
E%gs:}:‘é NODES . SUBJECTED TO THE FOLLOMING ACCEPYANCE ENVIRONMENT:
oPTILCS O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
FAILURE. WORST CASE
€2 | -eeemeenes 0 THERMAL VACUUM: +B5 DEGREES C 1O -25 DEGREES C ¢1.5
PHOTOCELL UNEXPECTED CYCLES) 1 X 10**S TORR '
SHORTJOPEM NOT 0N
CIRCUIT. ELECTRICALLY YHE MOTOR MOOULE IS INSTALLED IN THE JOINTS ASSEMBLY AND AGAIN
(3) EEE FROZEN. CREW 1S EXPOSED 71O ANOTHER ACCEPTAMCE YEST, WHICH INCLUDES
PARTS ACTION REQ. VIBRATION AND THERMAL VACUUM OF THE SlHE APPROXIMATE LEVEL AND
FAILURE. DURATION,
REDUNDANT PATHS
REMATHING QUALTFICATION TESTS _
1) AUTOBRAKES A TYPICAL MOTOR MODULE ASSEMBLY WAS TOTALLY QUALIFIED BY SPAR
(FOR SAFING THE FOR THE LISTED BELOM ENVIROWMENTS. FURTHER, THE BRAKE
SYSTEW). ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER AND COMM. SCANNER. ARE
SUBJEC‘Eﬁ 10 SOME DEGREE OF QUALTFICATION TESTING BY TﬁE
2} DIRECT VENDOR. THE MOTOR MOOLULE TESTS:
DRIVE (FOR
CONTINJING O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
OPERATIONS).
0 THERRAL VACUAM: +96 DEGREE C 70 -34 DEGREE C (B CYCLES)
1 X 10**6 TORR
0 SHOCK: 20G/1% MS - 3 AKES (6 DIRECTIONS)
HMIBITY: TESTED IN SHOULDER JOINT KUMIDITY TEST
EMC: MIL-STD-461 AS MODIFLED BY SL-E-0002 (TESTS Csoy,
€s02, €s06, CEOY, REO2(N/B), RSO3, RSO4)
FLIGHT CHECKOUT
PORS OPS CHECKLEST (ALL VEHICLES) JSC 16987
!
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CRITICAL ITEMS LIST

PROJECT: SRMS H-E NC!U IHSIALLED)
ASS'Y NOM : ULE

SYSTEM: MECHAWICAL ARM SUBSYSTEM
N SHRBEY2,

ASS'Y p/R: SHEET: __ S
FNEA FNEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, prawluG aEF. AND oN 2/18
DESIGHATION CAUSE END 1TEM CRITACALITY SCREENS: A-PASS, B-PASS, C-PASS
4165 0 COMMUTAT 10M MODE : AUTOBRAKES ARE FATLURE HISTORY
SCANNER ONE APPLIED, ARM | = --e-eoi--ilooe
QIY-6 P/N COMMUTATOR COMES TO REST.
511401295 OUTPUT FAILS LOSS Of THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
HIGH OR LOW. COMPUTER MODE ON THE SRHS PROGRAM,
SUPPORTED
CAUSE(S): HODES .
(1) FIBRE
oPTICS
rsn.uns. WORST CASE
@ | -ene-eeee-
PHOTOCELL UNEXPECTED .
SHORT /OPEM HOT 1ON
CIRCUIT. ELECTRICALLY
(3) EEE FROZEN. CREV
PARTS ACTION REOQ,
FALLURE.
REDUNDANT PATHS
REMAINING
13 AUTOBRAKES
(FOR SAFING THE
SYSTEW).
2) DIRECT
DRIVE (FOR
CONTINUING
OPERATIONS).
Fadr e
ProcESCING
PARED BY: MEWG SUPERCEDING DATE: MONE DATE: 11 JuL 9 O
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CRITICAL ITEMB LISBT PROJECY: SRMS (-5 NCJU JNSTALLED SYSTEM: ufcum!mq ARN SUBSYSTEM
Prugpipunpun - - - ASS'Y N i ASS'Y P/N: SHEET: [}
FMEA FHEA NAME, OTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. Rev. | oraving mr. AND oM 218
DESEIGNAT IO CAUSE END ITEM CRITICALLITY SCREENS: A-PASS, B-PASS, C-PASS
4165 0 COMMUTATION MODE: AUTOBRAKES ARE OPERATIONAL EFFECTS
SCANNER DNE APPLIED. ARN | = s-ceeeecaenaaail.l
QrY-6 P/N COMMUTATOR COMES TO REST.
S1140E1295 OUTPUT FAILS LOSS OF COMPUTER SUPPORTED MODES CANNOT BE USED TO COMPLETE THE
A1GH OR LOW. COMPUTER NISSION. DIRECT ORIVE AND BACK-UP MODES REMAIN. IF PAYLOAD
SUPPORTED IS ATTACHED, THE ARM SHOULD BE MANOUVERED 1O A SAFE POSITION
CAUSE(S): MWODES. FOR PAYLOAD RELEASE. LOSS OF NEXT REOUNDANT PATH RESULTS 1IN
(1) FIARE BEING ONE FAILURE AUAY FROM IN ABILITY TO CRADLE ARM. [F WITH
oPTICS SUBSEQUENT FAILURES ALL DRIVE MOOES ARE LOST, THE ARM MAY BE
F;IllﬂE. WORST CASE JET 1 TSONED.
) e
PHOTOCELL UNEKPECTED CREV HAS ABILITY TO OVERRIDE A SINGLE FAILURE. '
SHORT /OPEN NOTION
CIRCUIT. ELECTRICALLY CREW ACYION
(3) EEE FROZEN. CREM | = ccecaeae...
PARTS ACTION REQ.
FAJLURE. SELECT BACKUP.
REDUNDANT PATRS
REMAINING CREW TRAINING
1) AUITOBRAKES
{FOR SAFING THE THE CREW WILL BE TRAINED TO OBSERVE WHETHER THE ARM 1S
SYSTEW). RESPONOING PROPERLY TO COMMANDS.
2) DIRECT
DRIVE (FOR MISSION COMSTRAINT
CONTINUING = | = s-cecccccncanennn..
OPERATIONS).
OPERATE UNDER VERNIER RATES WITHIN 10 FT OF STRUCTURE. THE
OEPRATOR MUST BE ABLE TO DETECT THAT THE ARM IS RESPONDING
PROPERLY 10 COMMANDS VIA WINDOW AND/OR CCTV VIEWS DURING ALL
ARM OPERATIONS.
AUTO TRAJECTORIES MUST BE DESIGNED TO COME NOD CLOSER THAN S 71
FROM STRUCTURE.
OMRSD OFFLINE
IM COMPUTER SUPPORTED MODE WITH ELEOM DEMATED
ORIVE ALL JOINTS
VERIFY JOINT MOTION.
OMRSD OMLINE IMSTALLATION
NONE S
CwpPHidTE
[ FOTET RIS T
OMRSD ONLINE TURNAROUND
i i
4! IN SINGLE MODE DRIVE ALL JOINTS
VERIFY TACHOMETER SIGNATURE
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